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Abstract 
Blended learning is some kind of learning approach that combines different types of education techniques and technologies. 
Nowadays, blended learning models are formed by combining face to face education and online learning activities mostly. In this
case, teachers can use advantages of both face to face education and online learning. This paper describes a blended learning 
model, which consists of face to face environment and online learning process formed with Web 2.0 technologies. The realized 
model enables students and teachers to perform effective educational activities that can not be experienced with popular 
applications or systems on the market. 
© 2010 Elsevier Ltd. 
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1. Introduction 
In today’s world, information and communication technologies are influenced in many different areas where 
people need more knowledge and better standards to accomplish their works. Education is one of these fields that 
information and communication technologies are substantially interested in. Especially, education needs innovations 
and new approaches to improve quality of educational studies (Hoic-Bozic, Vornar & Boticki, 2009). Thus, there is 
a considerable search for better education methods or techniques that are especially supported with advanced 
technologies.  
In time, a remarkable improvement has been succeeded in education, thanks to information and communication 
technologies. Many different methods, techniques and approaches have been developed and implemented to realize 
requirements in educational studies. For instance, distance education is one of important factors that are related to 
the use of information and communication technologies in the education. Distance education employs different 
methods and technologies that enable people to take education from anywhere, on anytime. It is often defined as a 
planned education experience with different types of technologies to reach student in a distance place and encourage 
him / her to interact with other classroom members via special techniques (Greenberg, 1998; Passerini & Granger, 
2000; Keegan, 2000; Kaya, 2002). Until this time, distance education activities have been done by using television, 
radio, video cassettes, letter and CD-ROMs. But with the rapid improvements in technology, more effective tools 
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like Internet, computers and mobile devices have taken place in distance education systems. Using electronic 
devices to perform education activities has caused appearing a new genre of distance education called as e-learning. 
In the literature, there are various definitions that focus on different aspects of e-learning. According to Clark and 
Mayer, e-learning is the learning activity, which is performed by using the Internet or just a computer (Clark & 
Mayer, 2003). But more significant definition for e-learning can be made as “using new multimedia technologies 
and the Internet to improve the quality of learning by facilitating access to resources and services as well as remote 
exchanges and collaboration.” (European Commission, 2007). E-learning provides an effective environment for 
teachers to achieve better learning conditions for students. But it also has some certain disadvantages that affect the 
education process. For instance, it is always difficult to ensure an effective socialization process in e-learning 
systems. In contrast to e-learning, traditional face to face education is still front runner model to achieve a good 
socialization environment for students. Another disadvantage of e-learning is high student dropout rate. High student 
dropout rate has been an important problem for all types of education systems. But it is notably present especially in 
e-learning models (Berge & Yi-Ping, 2004; Kemery, 2000). Disadvantages of e-learning have caused searching for 
better education approaches that include advantages of both e-learning and face to face education systems. 
Eventually, a new education model, which is called as “blended learning” has been emerged. 
Blended learning is a learning approach that contains different types of education techniques and technologies. 
This learning model aims to provide more effective education experiences by combining features and functions of 
well-known learning and teaching techniques (Harriman, 2004; Williams, 2003). A typical blended learning model 
may contain two or more techniques with different approaches. But today it is associated with combination of face 
to face education and online learning activities mostly. In this case, blended learning models allow teachers to use 
advantages of both face to face education and online learning. It is possible to ensure an effective education 
environment where students can benefit from online learning technologies and interact with teachers or other 
students, thanks to blended learning approach. Using blended learning models in educational activities can enhance 
students’ learning levels and optimize the seat time. Furthermore, the dropout rate can be reduced with the support 
provided by teachers and other learning materials associated with a learning management system or educational 
application. Blended learning is a popular learning model, which grows rapidly as a result of improvements in 
education and technology. 
This paper describes using features of a blended learning model supported with popular Web 2.0 technologies 
and experiences that were obtained by using the model in a Mathematics course given at a high school in 
Afyonkarahisar. Web 2.0 is the second generation of the Web assembling interactive, online applications and 
systems that computer users can use to form and share information, communicate with other users and adjust 
electronic content according to their needs. The realized learning model consists of face to face environment and 
online learning process formed with Web 2.0 technologies like blogs, wikis and social networking services. Online 
learning activities are performed by using advanced features and functions of the chosen Web 2.0 technologies. 
With Web 2.0 technologies, both students and teachers have a chance to perform different learning and teaching 
activities that they can not experience with popular learning management systems (LMS) or educational applications 
on the market. Structure of the model was developed according to the program-flow approach of the blended 
learning model. Because of Web 2.0 technologies, the blended learning plan of the model is more complex than 
similar models.  
The rest of the paper is structured as follows: The next section describes the basics of the blended learning 
approach. Section 3 is devoted to course design and development process of the blended learning model realized in 
this study. Section 4 describes the survey conducted at the end of the course to learn students’ opinions about the 
realized model and its effects on students’ academic achievements. Finally Section 5 outlines the conclusions that 
have been reached with this study and some future works. 
2. Blended Learning 
Blended learning can be defined as an educational approach that combines different models of face to face and 
distance education and makes use of all technology types belong to educational studies. Some different definitions 
can also be found in the literature. Procter (2003) defines blended learning as an effective combination of different 
education techniques, technologies and delivery modes to supply students’ needs. According to Singh and Reed 
(2001), blended learning is a learning program, which includes more than one model used to optimize the learning 
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outcome and the cost. Finally Valiathan (2002) defines blended learning as a solution that combines some different 
delivery methods like collaboration software, web based courses and knowledge management practices. As it is 
understood, the blend could be between any type of educational technology and face to face education led by 
teachers (Driscoll, 2002; Joy-Matthews, Megginson & Surtees, 2004).
Blended learning has many advantages, which make it more popular among teachers and students. Some of these 
advantages can be listed as below: 
x By using combination of different education techniques and technologies, blended learning can improve students’ 
academic achievements. 
x Blended learning can be applied to students with different learning styles and levels (Marsh, 2002). 
x Blended learning allows cost savings and lowers general education expenses. 
x Using various education techniques attracts more students’ attention to the course subject. 
x By using combination of face to face education and other education techniques, students can be allowed to access 
to knowledge from anywhere until they meet face to face with teachers. 
2.1. Blended learning with  face to face education and e-learning 
As mentioned before, blended learning models are often formed by combining face to face education and another 
popular education form: e-learning. This type of blended learning model combines different advantages of face to 
face education and e-learning to ensure an effective learning environment for students. For instance, e-learning 
system can ensure the flexibility that cannot be assured in a face to face education environment. Furthermore, e-
learning technologies allow teachers and students to perform their educational activities in an effective way. On the 
other hand, face to face education process ensures the socialization in which the students will need guidance for 
learning and interact with other classroom members better. Eventually, using combination of face to face education 
and e-learning provides better teaching and learning experiences. Figure 1 shows a diagram of the blended learning 
formed with face to face education and e-learning. 
Figure 1. A diagram of the blended learning formed with face to face education and e-learning. 
2.2. Blended learning approaches 
Bersin has introduced two different approaches: the program-flow model and the core-and-spoke model because 
of variety in blended learning (Bersin, 2004; Hansen, Manninen & Tiirma-Oras, 2006). The program-flow model is 
a blended learning approach, which consists of a curriculum with several steps. Each step is orchestrated to build on 
the one before. The program-flow model allows students to perform their learning activities in a predefined order. 
At the end of the model, there is a final step that includes an exercise or a test to evaluate students’ learning process. 
The program-flow model is convenient for using during the transition from face to face education to blended 
learning model and it is usually developed by replacing face to face education activities with e-learning activities 
performed by students.  
Core-and-spoke model is a blended learning approach, which includes a primary approach and some additional 
materials to support developed primary approach. Lesson contents, interactive tools, helpful resources, exercises and 
tests can be used as additional materials provided in the model. These materials can be either optional or mandatory 
for students and extend the primary approach. Students can decide which additional material to use and it is not 
necessarily for all students to complete the given course at the same time. This feature of the model enables students 
face to face education 
e-learning 
blended learning 
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to organize and execute their own learning process through the course. Because of this, core-and-spoke model is 
more efficient when it is used for motivated and experienced students. 
3. A Blended Learning Model for Mathematics Course 
In this study, a blended learning model has been designed and developed for Mathematics course given at a high 
school in Afyonkarahisar. The model consists of two education stages: face to face lecture and online learning 
supported with Web 2.0 technologies. It is better to examine course features before explaining using features of the 
developed blended learning model. 
3.1. Course features 
The Mathematics course was prepared to be suitable for first-year high school students. In Turkey, one 
education-instruction year consists of two terms. So, the course content was organized according to a two-term 
education-instruction process. The number of students who attended to the course is 150. General objective of this 
course is to teach students some Mathematics subjects like logic, numbers, sets and functions. At the end of the 
course, students must be able to understand mathematical foundations of the given subjects and solve problems 
asked about them. The implemented course includes the following subjects: 
x Logic 
x Sets
x Corelation and Functions 
x Operations
x Natural Numbers 
x Rational Numbers 
x Real Numbers 
3.2. Educational activities 
As mentioned before, the realized blended learning model includes two different learning stages to achieve 
educational objectives. The course begins with a face to face lecture stage and continues with an online learning 
stage, which includes the use of some Web 2.0 technologies. Figure 2 shows a detailed overview of the blended 
learning model. To understand educational activities better, each stage must be explained in more detail. 
Figure 2. Detailed overview of the blended learning model. 
face to face lecture
personal activities classroom activities
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3.2.1. Face to face lecture 
Face to face lecture of the Mathematics course is performed on Tuesdays. In this stage, the teacher discusses 
about important parts of the given course subjects. On first day, the teacher can also introduce the objectives of the 
course and explain the features of Web 2.0 technologies that will be used in online learning stages. Students have a 
chance to meet with other students and the teacher, thanks to face to face lecture. Thus, socialization process of the 
given education can be ensured successfully. It is also a chance for both students and the teacher to discuss about 
more difficult, practical subjects of the course. The teacher can also give some homework studies that can be done to 
be evaluated in the next stage. After completing the face to face lecture, the course is continued with online learning 
activities. 
3.2.2. Online learning with web 2.0 
Online learning activities of the course are performed along two or three days. In this stage, both students and 
teachers use some well-known Web 2.0 technologies and services to perform their online educational activities. 
These activities can be examined better in two groups named “personal activities” and “classroom activities”. 
Personal activities are some simple activities that can be performed personally by the student or teacher. On the 
other hand, classroom activities are some large scaled activities that are arranged by the teacher. These activities are 
performed by all classroom members. While performing personal or classroom activities, students and the teacher 
benefit from different Web 2.0 technologies and services. Used Web 2.0 technologies and services can be examined 
better by explaining personal and classroom activities.   
3.2.2.1. Personal activities 
Both students and teachers use “blogs” to perform most of their personal activities in the online learning stage. 
Blog is some kind of web site that includes some data entries presented in reverse chronological order (Ebner, 
2007). Blogs can be used as personal online diaries or platforms that provide commentary or information about 
specific subjects. The most important feature of the blogs is that they engage people in knowledge sharing, 
reflection, and debate (Kamel Boulos, Maramba & Wheeler, 2006). In the realized model, both students and 
teachers must have their own blogs. In the online learning stage, student use their blogs to share information or 
additional resources about the given course subjects. Some simple homework studies or document files can also be 
provided on students’ blogs. Additionally, students can share their own daily activity reports or articles about the 
course subjects and discuss them with other students and the teacher. At this point, the teacher’s blog is the most 
important element of performed personal activities. Because the teacher uses his / her own blog to share information 
about the course. In the online activity stage, classroom activities, lesson plans, additional materials, new online 
learning tasks and assessment results are announced by the teacher on his / her blog. So, students often track the 
teacher’s blog for new updates. To track the teacher’s blog easily, a popular Web 2.0 technology: RSS is used by all 
students. RSS is used to get new updates about web sites without opening their homepages. With RSS, users can get 
all updated contents of their favorite web sites at same time. There are many different RSS reader programs and 
services that can be used to organize RSS feeds of favorite web sites and get all updated contents. In the realized 
model, students use RSS Reader programs or services to get all updated contents of teacher’s and students’ blogs. 
On the other hand, the teacher gets updated contents of students’ blogs via RSS.
Another Web 2.0 technology: podcast is widely used in the personal activities of the online learning stage. A 
podcast can be defined as a series of digital media files, usually either digital audio or video, which is made 
available for downloading via web (Dean, 2008). Another term: podcasting is defined as broadcasting these types of 
files. With podcasting, users can reach to audio or videos files as online through a subscription feed like RSS. 
Moreover, podcasting allows users to broadcast their own digital sources. In the realized model, the teacher uses a 
podcast service to share video or voice records about the given course subjects. Students can use their computers or 
MP3 players to receive these records. In the model, podcasting sessions are usually announced on the teacher’s blog 
and performed every day. Students are not allowed to broadcast via podcast. 
In addition to the podcast, a video sharing service is also used by both students and teachers during the online 
learning process. By using the You Tube channel of the course, students and the teacher share some video files 
about the course subjects. Students can make comments about the added videos and rate them.  
Well-known social networking service: Facebook is another Web 2.0 service that is used in the online learning 
stage. Facebook is included in the blended learning model to support socialization process of the online learning 












stage. It is not preferred to be used for specific learning activities. Because other Web 2.0 technologies and services 
are strong enough to perform necessary online learning activities. Facebook can be used optionally in the online 
learning stage.
Figure 3 shows an overview of personal activities performed in the online learning stage. 
Figure 3. Overview of personal activities. 
3.2.2.2. Classroom activities 
Classroom activities of the online learning stage are mostly based on collaborative works done by students. By 
using Wiki, the teacher arranges project works for predefined student groups. Wiki is a Web 2.0 technology that 
allows users to create, edit, revise or link articles on an online environment (Ebner, 2007). It is often used to create 
collaborative web sites on the Internet. Wikipedia, which is the best-known Wiki system, is some kind of 
collaborative encyclopedia (Ferret, 2006). With Wiki, it is easy to swap ideas and information on projects with other 
users. Using a Wiki system is the most effective way to get every user on the same page and enable them to take an 
active part in the work. Wiki is also an effective system that increases users’ expertise, productivity and creativity. 
Every week, the teacher states some groups among students and announces these groups in the face to face 
lecture. Project works are mostly based on the given course subject and requires collaborative work among students. 
In the online learning stage, project subjects are announced by teacher on his / her own blog. After the 
announcement, the student groups start to work on projects by using the Wiki system of the realized model. The 
teacher can watch the work flow of each group and give feedbacks to students. 
Another classroom activity performed in the online learning stage is video conferencing. Every week, the teacher 
arranges two video conference sessions to communicate with students and control their learning processes. In the 
realized model, a Web 2.0 service: ooVoo is used to perform video conference activities. ooVoo provides a simple 
system interface to perform video conference activities easily. It is a popular service that is used by all over the 
world. The teacher arranges video conference sessions with ooVoo and announces them on his / her own blog. In 
video conference sessions, students give live reports about their learning activities and ask questions to the teacher. 
On the other hand, the teacher answers the questions and asks questions about the learning activities and the course 
subjects. He / she can also give some information about upcoming course subjects or give some simple homework 
studies to the students. 
Figure 4 shows an overview of classroom activities performed in the online learning stage. 
Figure 4. Overview of classroom activities. 
3.3. Grading 
As mentioned before, the prepared Mathematics course is given for two terms (one education-instruction year). 
For each term, two examinations are performed to evaluate students’ achievement in the course. Both two 
examinations are held in the school environment. In the first term, examinations are held after completing the 
second and the fourth course subjects respectively. In the second term, examinations are held after completing the 
fifth and the seventh subjects. Each examination consists of 10 classical questions and 5 multi-choice questions. 
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Multi-choice questions include 5 possible answers. Examination results (on a 100-point scale) are used to determine 
each student’s term grade. The term grade is determined by summing 50 percent of the first and 50 percent of the 
second examinations. Students with less than 45 grade points fail the course. Term grades are expressed according 
to the 100-point grade scale used at high schools. 
In the model, students can also gain points by performing personal and classroom activities in the online learning 
stage. Each performed activity is evaluated by the teacher and rewarded with points. After any examination, average 
points gained for each learning activity are calculated and added to the examination point. Table 1 shows the point 
values that students can gain for some online learning activities. 
Table 1. Point values for some online learning activities
Online Learning Activity Point Values to Gain 
Wiki project work (for each group member) 35 
Attending to any video conference 30 
Posting a daily activity report on personal blog 25 
Adding an additional resource for the course 20 
Attending to any podcasting session 15 
Simple homework study 15 
Sharing a video file 10 
RSS subscription to the teacher blog 10 
Making comment on any blog post 2 
4. Evaluation 
The realized blended learning model was used in a high school for two terms (one education-instruction year). At 
the end of two terms, a survey was conducted to learn students’ opinions about the model. The survey consists of 10 
different statements. All students that took part in the blended learning approach have attended to the survey. In this 
survey, students were asked to express their opinions with the Likert scale. So, they have checked “1” if they 
strongly disagree, “2” if they disagree, “3” if they have no clear opinion, “4” if they agree and “5” if they strongly 
agree with the given statement. Survey statements are all about using features of the blended learning model and its 
effects on students’ academic achievements. 
4.1. Survey results 
According to the survey results, students accept the blended learning model as a successful learning approach.
Survey statements and responses given for them are presented in Table 2. 
Table 2. Survey statements and responses
Number of responses for: 
Statement 
1 2 3 4 5 
With this model, the Mathematics course subjects can be learned better.  0 2 16 28 104 
By using the Web 2.0 technologies, this model helps me to learn more.  0 0 10 22 118 
With this model, my academic achievement has improved. 0 1 9 10 130 
I didn’t like the Web 2.0 technologies used within this model. 117 30 3 0 0 
I liked the learning activities performed in this model. 0 0 10 38 102 
The online learning stage includes effective learning environments. 0 0 9 30 111 
I can learn faster with this model. 0 0 12 23 115 
I don’t want to take part in this kind of education process again. 120 23 7 0 0 
This model is suitable to be used for different courses. 0 0 13 13 124 
It is hard to perform online learning activities with this model. 106 22 19 3 0 
Total Respondents: 150
Results show that students can learn the given Mathematics subjects better with the help of realized blended 
learning model. According to the responses given for the second statement, Web 2.0 technologies play the most 
important role on this improvement. Eventually, students think that their academic achievements are improved with 
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learning activities performed in the model. According to responses given for the forth and the fifth statements, 
students like the learning activities and Web 2.0 technologies that are included in the realized model. They also 
think that the model employs effective learning environments in the online learning stage and increases their 
learning speed. Almost all students strongly disagree with the eighth statement and want to take place in this kind of 
process again. Moreover, they think that the model is good enough to be used for different courses. Finally, the 
students think that the online learning activities are performed easily in the realized model. 
5. Conclusion and Future Work 
This paper describes using features of a blended learning model supported with popular Web 2.0 technologies 
and experiences that were obtained by using it in a Mathematics course given at a high school in Afyonkarahisar.
According to the obtained results, students can learn the given Mathematics subjects better by using the realized 
model. Moreover, their academic achievements can also be improved with the help of this model. In the model, Web 
2.0 technologies and services provide effective environments, where both students and teachers can perform 
different learning and teaching activities that can not be experienced with popular learning management systems 
(LMS) or other educational applications. 
Regarding future works for the model, an online assessment system is being designed and developed. The online 
assessment module will be used to evaluate students’ learning levels by using different online tools. With this 
module, teachers will prepare online quizzes or interactive exercises and send them to the students via Web 2.0 
technologies or services.  
The blended learning model is suitable to be used for different courses according to the obtained experiences in 
this study. So, this model will be adapted and used in many different courses given at high schools in 
Afyonkarahisar. On the other hand, more Web 2.0 technologies like web widgets and collaborative editing tools will 
be included in the model to improve effectiveness of the online learning stage. 
Today, users can reach to their blog or Facebook accounts by using any web enabled mobile device. It is also 
possible to perform daily web activities or use other Web 2.0 services with the support of mobile technologies. So, 
another future work on the model is to add “mobile learning (m-learning)” support to the activities performed in the 
online learning stage. With this addition, both students and teachers will have a chance to use their mobile devices to 
perform online learning activities. 
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